Conversion of aliphatic 2-acetoxynitriles by nitrile-hydrolysing bacteria.
The enzymatic hydrolysis of the nitrile group of different 2-acetoxynitriles was investigated in order to obtain catalysts that chemoselectively hydrolyse nitriles in the presence of ester groups. The biotransformation of four 2-acetoxynitriles [2-acetoxybutenenitrile (ABN), 2-acetoxyheptanenitrile (AHN), 2-acetoxy-2-(2-furyl)acetonitrile (AFN), and 2-acetoxy-2,3,3-trimethylbutanenitrile (ATMB)] by different bacterial strains that synthesise nitrilases or nitrile hydratases was studied. ABN, AHN and AFN were converted by various microorganisms belonging to different bacterial genera (e.g. Pseudomonas or Rhodococcus) expressing either nitrilase or nitrile hydratase activities. In contrast, no metabolism of the sterically hindered substrate ATMB was observed. All wild-type strains investigated formed considerable amounts of cyanide and aldehydes from the 2-acetoxynitriles. This indicated the presence of esterases converting the 2-acetoxynitriles to 2-hydroxynitriles, which then spontaneously decomposed to the corresponding aldehydes and cyanide. In order to suppress unwanted side-reactions, biotransformations were performed with recombinant Escherichia coli strains that heterologously expressed nitrilase activities originating from Pseudomonas, Rhodococcus, or Synechocystis strains. The attempted conversion of the 2-acetoxynitriles to almost stoichiometric amounts of the corresponding 2-acetoxycarboxylic acids was finally achieved by using either a recombinant E. coli strain that highly overexpressed the nitrilase gene from the pseudomonad or the purified enzyme derived from this strain.